cium was omitted from the medium, and markedly inhibited by the addition of cocaine.
3. Addition of reserpine or tyramine stimulated the release of catecholamine from the slices. The effect of reserpine was diminished in calcium free medium, but that of tyramine was not affected in calcium free medium. Cocaine had a weak inhibitory effect on the release of catecholamine caused by reserpine but no effect on the response to tyramine.
4. Calcium ion itself stimulated the released of catecholamine from the granules, but its effect was prevented by magnesium.
From the above results it is suggested that calcium ion plays a cardinal role in the process of catecholamine release from the adrenal medulla and it acts as a link between the excitation of the membrane and the secretory response. Received for publication April 20, 1965 Concerning the adrenergic mechanism involved in transmission of the nerve impulse to the effector organ, Burn and Rand proposed a hypothesis that the sympathetic cholinergic fiber liberates ACh which in turn would liberate norepinephrine from a store probably located in the termination of the fiber itself (e.g., 1).
Many cons and pros of the hypothesis have been published in recent years. Examining the hypothesis we considered a possibility that the existence of classical autonomic ganglia in the very vicinity of effector organ could explain the seemingly complicated phenomenon as effectively as the hypothesis proposed by Burn and Rand. In a preliminary work (2), we obtained the result that indicates the existence of ganglia in the vicinity of the vas deferens of guinea pigs. Bentley (3), SjOstrand (4) and Kuriyama (5) reached similar conclusions.
Since the vas deferens of the guinea pig had been a favorite preparation in this type of study and had an advantage being studied extensively, we employed the hypogastric nerve-vas deferens preparation in order to verify our alternative explanation for adrenergic mechanism.
METHODS AND MATERIALS
The male guinea pig weighing about 500 g was stunned by a blow on the back of head, exsanguinated and the abdomen was opened. The vas deferens attached with the hypogastric nerve was dissected free in each side and one preparation was saved for a second experiment.
The preparation was suspended in a 10 ml bath and the nerve was mounted on a pair of silver electrodes for electric stimulation. The bath contained a modified KrebsRinger solution described by Holman (6) , and was aerated with a gas mixture of oxygen and carbon dioxide in 95: 5. The temperature of the bath was maintained at 35°C . observed only when the plexus attached to the vas deferens was removed during stepwise denervation (Fig. 1) . Thus, the ganglia which are stimulated by DMPP should be located at somewhere less than about 5 mm apart from the organ. The present results are in good harmony with the finding of SjOstrand (4) that the electrostimulation was sensitive to hexamethonium and also with the anatomical structure of the plexus described by Langley and Anderson (7), and Vogt (8).
The results obtained in the experiments with alpha adrenergic blockers and the adrenergic antireleasers, although not prove, suggest that the ganglia in the hypogastric nerve probably send adrenergic fibers in a classical sense to the effector organ at least partly. This is consistent with the conclusion of a series of experiments carried out by Burnstock and Holman (9). However, the adrenergic nature of the postganglionic fibers is not conclusive on the basis of the present experiments, because the explanation for the effect of alpha blockers on the response to the electrostimulation is not straightforward.
The experimental results with atropine indicate the existence of classical muscarinic receptors or cholinergic (muscarinic) synapses in the vas deferens preparation, too. Greeff, Kasperat and Osswald (10) indicated that the vagus nerve trunk includes presynaptic fibers which connect to short adrenergic fibers.
On the basis of the present knowledge we are of the opinion that the hypothesis proposed by Burn and Rund is not necessarily be applied to the adrenergic synapses in the hypogastric nerve-vas deferens preparation.
CONCLUSION
Pharmacological evidences were obtained for the existence of sympathetic ganglia in the vicinity of the vas deferens of guinea pigs. The ganglia are very likely to send off adrenergic fibers at least partly.
Electrical stimulation of the hypogastric nerve induced contraction of the vas deferens. The contraction was depressed when the preparation including the plexus attached to it was immersed in hexamethonium solution. Dimethylphenylpiperazinium (DMPP) produced constriction of the vas deferens only when the plexus was left attached to the organ. The response to DMPP was suppressed by hexamethonium.
The paper was read before the 28th Pharmacological Meeting of Kanto Area at Tokyo in 1963 (11). The work was supported by a Grant-in-Aid of the Educational Ministry of Japan.
